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The present survey was undertaken to find out the prevalence of diabetes mellitus in a rural and semiurban community in Bangladesh.
MATERIALS AND METHODS
The study areas. Jurain (area A) a two square km area is a semiurban community located on Dacca-Naryanganj highway and is about 6 km south of Dacca city. The area is approachable by motor vehicles and the houses are well connected by country roads. An institute of applied nutrition is situated here and it served temporarily as the headquarter for the project.
Lionhati (area B) is a typical rural community located about 4 kilometer from the eastern end of Dacca city. The area is about six square kilometer. This area is a lowlying one and in submerged during monsoons. Communication to the area is by country-boat or on foot. A small health centre run by a philanthropic organisation caters for the medical needs of the population and this was used as temporary head quarter for the survey.
Population in both areas were stable ones. Eating habits of people in both areas are fairly uniform and carbohydrate constitutes more than 80% of their daily calorie intake. More than 95% workers in area B are farmers, and in area A more than 80% are employed in various sedentary works.
Study design. The study was carried out during the months of April through June 1982. In both areas the adult population (15 years and above) were included in the study. A team of doctors nutritionists and field workers were employed for the purpose. The team was trained for conducting diabetes detection survey for a week at the Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders (BIRDEM).
A questionnaire was developed to record names, age, sex, number and location of house and result of urine test. With cooperation and active participation of the country leaders and social workers public meeting were organised and the purpose of the survey was explained. Person to person motivation was also done by the field staffs. The inhabitants were also offered some charity work for example free medical consultation, some free medicines, powdered milk, etc. 211
The area was subdivided into several sectors and each field staff was asigned to one area. Houses were visited by the field staff usually in the afternoon. They filled in the question nair and requested them to fast overnight. The same houses were visited early in the following morning. The members of the houses aged 15 years and above were first asked to void urine and then given a glucose drink of 300 ml containing 75 g glucose. Each one was given a labelled urine bottle and collection of postprandial urine at 2hr was ensured by the field workers. The urine sample was examined immediately after collection by the field staff using glucose oxidase test-strips (Rapignost Hoechst).
Glycosuric subjects were taken to BIRDEM at the investigators own arrangement. A standard oral glucose tolerance test was done. After an over-night fast venous blood sample was drawn at fasting, 1 hr and 2 hr after a 75 g oral glucose load in about 300ml of water. Blood glucose was measured by the Somogyi-Nelson method. Urine samples were collected simultenously and tested for sugar by Benedict's qualitative reagent. WHO criteria-1980 was followed for interpretation of results of OGTT. History, clinical findings and some other biochemical parameters of these subjects were also recorded. OGTT was done within two months after the initial detection of glycosuria.
RESULTS
Area-A has a population of 4154. Number of subjects 15 years and above were 2074. Number of subjects screened for glycosuria was 1911. This gives a response rate of 92%. Population of area-B was 6228; number of subjects 15 years and above was 3657; three thousand sixty nine subjects were screened for glycosuria. The response rate was 84% (Table 1) .
There were five cases of known diabetics in area A (0.24) and only two cases in area B (0.054%). These were confirmed from history and treatment records and were not subjected to further study procedures ( Table 2 ). The overall prevalence of known diabetes was 0.14% only.
In area A out of 1911 subjects screened 74 had glycosuria (3.87%). In area B out of 3069 subjects 94 had glycosuria (3.06). Prevalence of glycosuria was higher in males than in females in both the areas but it reached level of signifi cance in area A only. In area A it was 5.01% in males and 2.81% in female (x2= 6.15, df=1, p <0.025) and in area B 3.37% in males and 2.8% in females (Table  3A, B) . Most of the glycosurics (79%) had '+' glycosuria (Table 4) . Distribu tion of glycosuria in different age and sex groups are shown in Table 3 A, B. Prevalence of glycosuria increased with age. In area A the highest prevalence of glycosuria was in the age group 60 years and above in males as well as in females (8.29% and 6.76% respectively). In area B the highest prevalence in males was in the 6th decade (9.58%) and in females in the 5th decade. In the age group 15-39 years the prevalence of glycosuria was 3.20% in area A and 1.98% is area B, and that in the age group 40 years was 5.3% in A and 5.47% is B ( Table 5 ). The overall prevalence in these two areas is 3.37%. Fifty-eight of 74 glycosurics (78.37%) of area A and 51 of 94 glycosurics (54.25%) of area B were subsequently subjected to OGTT. The results of OGTT in these subjects are shown in Table  6 . Forty-one glycosurics (70.68%) of area A had normal glucose tolerence and there was no glycosuria when urine was tested by Benedict's qualitative reagent. One subjects (1.72%) had renal glycosuria, 8 subjects (13.79%) had diabetic GTT, and another 8 subjects (13.79%) had "impaired glucose tolerance" (IGT). Fortythree of 51 glycosurics (84.3%) of area B subjected to OGTT had normal glucose is now well known in some communities particularly in countries of South East Asia10-12). Only 18.35% of the glycosurics subjected to OGTT turned to have diabetes mellitus (DM) or IGT according to the current criteria. The prevalence of DM and IGT was only 10% in subjects with '+' glycosuria (50mg/100ml) and as high as 50% in subjects with `*' (150mg/100ml) or higher degrees of glycosuria. This is in contrast with a few other survey using similar method of urine test and slightly differing criteria for the interpretation of OGTT, where about 65% of all cases of glycosuria were due to diabetes mellitus3,4). Although these subjects showed glycosuria when tested with glucose oxidase strips under field condition during OGTT urine sugar could be detected in only 25 subjects by Benedict's test. There were 5 cases (4.58% of the glycosurics) with normal glucose tolerance and urine sugar detectable by Benetict's test. These were taken as cases of renal glycosuria. After a 50 g glucose load there is a rise in excretion of glucose in normal man 13) particularly in young adult and the glucose oxidase test strips are too sensitive methods to show colour change with quantities of glucose as small as 0.01%14) These facts together with the possibility that many of these people had lower renal threshhold for glucose than is widely known can account for the high prevalence of non-diabetic glycosuria in these populations.
The overall prevalence of diabetes mellitus and IGT taken together in these two communities is 0.7%. The figure is difficult to interpret since the samples are not well representative of the whole population and since only about 65% of the glycosurics could be subjected to OGTT. The remainder of the glycosurics could not be persuaded for GTT despite repeated reminders and home-visits by field staffs. Additional difficulty is met with in comparing this prevalence rate with other population surveys because of differences in methodology and criteria involved. West and Kalbfleisch in 1966 showed a lower prevalence of diabetes mellitus in Bangladesh (The former East Pakistan) as compared to Uruguay, Venezuela and Malaya"). In their survey a prevalence rate of 1.5% (2 hr postglucose venous blood glucose level greater than 149mg/100ml) was found in the age group 30 years and above. Reported prevalence rates from India 16 (age > 15 years) are 2.1% in urban areas and 1.5% in rural areas (2 hr post-glucose capillary sample of> 130mg/100ml) and that from Singapore3) (age> 15 years) 1.99% (2 hr post-glucose venous blood glucose level 140mg/100ml).
The prevalence of known diabetes in this survey was 0.14% while that of newly discovered cases of DM and IGT was 0.56% a fourfold difference which is expected in communities with poor health awareness.
There is higher prevalence of DM and IGT in area A which is a semiurban community than in area B, a typical rural community. It is difficult to identify factors responsible for the difference. The dietary habits of the two population are not appreciably different. Similar differences in prevalence rates in urban and rural communities have been reported in many other studies3,17). The impor-tant factor probably lies in the difference in the amount of physical activity of the two populations.
Rural being engaged in occupation having higher level of physical activity might be protected by it against development of diabetes mellitus18).
